Introduction Requests for termination of pregnancy (TOP) at very early gestation (≤6 weeks) can prove challenging for abortion services as the ultrasound feature usually accepted as definitive evidence of an intrauterine pregnancy (IUP), the presence of a yolk sac within a gestational sac, may not yet be evident. In 2011 the Edinburgh TOP service introduced a protocol permitting women to proceed to treatment without further investigations provided that ultrasound showed the features of an eccentrically placed gestational sac (≥3 mm) with a decidual reaction, and there were no signs, symptoms or risk factors for ectopic pregnancy. Methods A retrospective audit was conducted of outcomes of women presenting for TOP at ≤6 weeks' gestation over a 2-year period using the hospital computerised database. Results A total of 1155 women presented for TOP with an ultrasound gestational age of ≤6 weeks. Of these, 1030 (89%) had ultrasound evidence of a yolk sac. Eighty-seven women (7.5%) had an eccentrically placed gestational sac with a decidual reaction. All 87 women fulfilled our criteria to proceed to medical TOP, and 66 did so. In the remaining 21 cases, further investigations were performed before they proceeded to medical TOP. Two (0.17%) medical TOPs failed, both in women whose initial ultrasound had shown a yolk sac. Conclusion Women with ultrasound features consistent with a very early IUP (≥3 mm eccentrically placed gestational sac with a decidual reaction) and without signs, symptoms or risk factors for ectopic pregnancy can proceed directly to medical TOP without the need for delay for further ultrasonography.
INTRODUCTION
The widespread availability of highly sensitive urine pregnancy tests means that women with an unintended pregnancy may present very soon after a missed period to request a termination of pregnancy (TOP). Although there is a paucity of data on abortions under 6 weeks, evidence suggests that the earlier a TOP is performed, the safer it is.
1 National guidelines also emphasise the importance of minimising unnecessary delays in referring women who request TOP. 2 The Royal College of Obstetricians & Gynaecologists (RCOG) recommends that women requesting TOP should be referred for assessment within five working days of the request. 2 This recommendation is of particular importance since women in Great Britain requesting a TOP often choose the early medical method. 3 Ultrasound is widely recognised as the gold standard for assessing gestational age. 2 4 However, for women at very early gestations (<6 weeks' amenorrhoea), the ultrasound feature that is traditionally accepted as definitive evidence of an intrauterine pregnancy (IUP), namely the presence of a yolk sac within a gestational
Key message points
▸ Women whose ultrasound scan shows an eccentrically placed gestational sac with decidual reaction, without risk factors for ectopic pregnancy, can proceed to termination of pregnancy (TOP) without further investigations. ▸ Adopting this practice would reduce the number of visits women need to make to clinics, minimising distress and reducing service workload. ▸ Medical TOP at very early gestation when no yolk sac is visible appears to have high efficacy.
sac, may not yet be visible. [5] [6] [7] [8] [9] In addition, the vigilance of clinicians in trying to exclude potential ectopic pregnancies can lead to women who present for TOP before 6 weeks' gestation having their treatment delayed, due to a perceived need to visualise a yolk sac on ultrasound. Women may also be subjected to unnecessary blood tests for serial measurement of human chorionic gonadotrophin (hCG) to confirm that the pregnancy is intrauterine. This causes inconvenience for women and may add to the distress of an unintended pregnancy. More appointments may add to the workload of clinics, making it more difficult for new referrals to be seen promptly.
The Royal Infirmary of Edinburgh (RIE) is the main provider of TOP services for Lothian, Scotland, UK (Edinburgh and surrounding region). 10 All women requesting a TOP at this service who fulfil the terms of the 1967 Abortion Act 11 have a transabdominal ultrasound scan performed by an ultrasonographer to assess gestational age. A transvaginal scan is performed if suboptimal views are obtained. Prior to 2011, all patients with no visible yolk sac were brought back 1 week later for a repeat ultrasound scan. However, with the need to minimise the wait between referral for TOP and assessment in line with RCOG recommendations, 2 clinicians were reporting that increasing numbers of women were presenting for assessment at earlier gestations without ultrasound evidence of a yolk sac. This resulted in further clinic appointments for repeat ultrasound scans, and delay in treatment.
In January 2011 the ultrasound criteria for treatment were reviewed against current evidence for early IUP and a new protocol was introduced. This protocol allowed women with less than 6 weeks' amenorrhoea, without symptoms of ectopic pregnancy ( pain or bleeding), and without risk factors for ectopic pregnancy (history of sterilisation, tubal surgery or previous ectopic pregnancy), to proceed directly to a medical TOP without the need for further scans or serum hCG measurements if the criteria in Box 1 were met. The ultrasound criteria were an eccentrically placed gestation sac of ≥3 mm within a markedly thickened decidua (Figure 1 ). These ultrasound criteria have been shown to be consistent with a very early IUP. 8 9 Women who fulfilled all the protocol criteria were treated exactly as women in whom a yolk sac was visualised. For women not fulfilling these criteria, further clinic visits for serial hCGs and ultrasound scans to exclude ectopic pregnancy were necessary. Women with suspected or confirmed ectopic pregnancy were referred to the hospital-based Early Pregnancy Unit.
The aims of this study were to determine adherence to the protocol, and to evaluate what proportion of women who presented at an early gestation, who would formerly have had to delay treatment until ultrasound evidence of a yolk sac was present, were able to be treated without the need for further visits or investigations.
METHODS
A retrospective case note review was conducted of all women attending the RIE TOP clinic during the 2-year period January 2011 to December 2012, whose ultrasound scan identified them as being at 6 weeks or less gestation at their first visit and who proceeded with a TOP. Women who decided to continue with their pregnancy were not included. Cases were then subdivided into those whose scan showed (1) a yolk sac or fetal pole, (2) an intrauterine sac only or (3) an empty uterus. For those cases with an intrauterine sac only, the scan reports were scrutinised to determine if comments had been made on its size, whether its position in the uterine cavity was eccentric, and whether a decidual reaction was present. For all cases of 6 weeks or less gestation the regional hospital computerised record system (TRAK) was searched to determine the number of visits made to the clinic, including the number of scans performed, the number of serum hCG tests taken and the Box 1 Criteria to be met for women without yolk sac or fetal pole visible on ultrasound scan to proceed to termination of pregnancy eventual outcome of the pregnancy. The maternity database was checked to exclude the possibility that a woman may have had a failed TOP that proceeded to delivery. The quality improvement team for gynaecology at RIE approved the project. The chair of the local ethics committee also reviewed the project proposal and confirmed that ethical approval was not required.
RESULTS
A total of 1155 women presented for a TOP with an ultrasound scan suggestive of a pregnancy of less than 6 weeks' gestation during the 2-year period (Figure 2 ). In 1030 (89%) of these cases there was ultrasonic evidence of either a fetal pole or either a yolk sac and all of these women proceeded to TOP. Thirteen (1.5%) women with a yolk sac present on initial assessment had a surgical TOP (vacuum aspiration under general anaesthesia). The remainder had a medical TOP (200 mg oral mifepristone followed 24-36 hours later by 800 μg misoprostol vaginally, with the option to remain in the hospital or to pass the products of conception at home). Two (0.19%) women were found to have ongoing pregnancies after a failed medical TOP. In both women, a fetal pole was present on ultrasound at initial presentation. Both went on to have a successful repeat medical TOP.
Eighty-seven (7.5%) women with gestations of ≤6 weeks had an eccentrically placed sac of ≥3 mm with a decidual reaction noted on ultrasound scan, meeting the study's protocol criteria. Of these, 66 (75.9%) proceeded direct to TOP as per protocol recommendations. Of the remaining women, 12 (13.7%) had one or more serum hCGs before TOP, six (6.8%) had a further ultrasound 1 week after initial presentation, and three (3.4%) had both ≥1 serum hCGs and a second ultrasound scan. In all of these cases repeat ultrasound and/or serum hCGs confirmed an IUP and these women proceeded to a medical TOP (Figure 2 ). There were no ectopic pregnancies or medical TOP failures in this group of women.
Seventeen women had ultrasound reports either of an eccentrically placed intrauterine sac but without a decidual reaction, or of a sac with a decidual reaction but that was centrally placed. Sixteen women had an empty uterus at their first attendance at clinic, despite a positive pregnancy test. One of these women had an Figure 2 Ultrasound features and outcomes for 1155 women requesting termination of pregnancy at ≤6 weeks' gestation. hCG, human chorionic gonadotrophin; IUP, intrauterine pregnancy; TOP, termination of pregnancy; US, ultrasound. *>25 mm after changes to guidelines in November 2011. 12 adnexal mass on ultrasound at presentation and her ectopic pregnancy was managed with methotrexate by the Early Pregnancy Unit at the RIE. The remaining 5 women were managed as shown in Figure 2 .
Thus, out of 1155 women with ultrasound scans suggesting a gestation of ≤6 weeks, only 2.8% (n=32) had findings necessitating a repeat ultrasound and/or serum hCG according to the protocol.
DISCUSSION
Our study demonstrated that even among presentations to a TOP service at less than 6 weeks' gestation it is usually possible to visualise a yolk sac on ultrasound scanning, which is generally accepted as being indicative of an IUP. For most of the remaining women the use of our ultrasound and clinical criteria (eccentrically placed gestation sac, decidual reaction, no risk factors or signs or symptoms of ectopic pregnancy) to indicate very early IUP permits the majority of the remainder to proceed to an early medical TOP.
Clinicians who are concerned that guidelines mandating reduced waiting times for referral for TOP assessment could result in a greater proportion of women presenting before an IUP can be confirmed may be reassured by our findings. Even if we had insisted upon visualisation of a yolk sac on ultrasound, only 125/1155 (10.8%) women with gestations of ≤6 weeks had no visible yolk sac and would therefore have required a further visit. By adopting the ultrasound and clinical criteria for very early IUP used here, our study suggests that this could be reduced to only 2.8% requiring an extra visit. It is also reassuring that the medical TOP failure rate was no higher in this very early group than in women with ultrasound evidence of a yolk sac or fetal pole.
One asymptomatic ectopic pregnancy was found. In a review of ectopic pregnancy the authors concluded that 97% of women with an ectopic pregnancy have a history or a presenting complaint of abdominal pain, 79% a history or presentation of vaginal bleeding and 91% a history or presentation of abdominal tenderness. 13 Our protocol makes it clear that women with clinical signs or symptoms should undergo further investigations. It remains important that women who do not fulfil our criteria for IUP are followed up rigorously. There is evidence that the frequency of ectopic pregnancies amongst women following TOP treatment may be lower than in the general population, with one review of 57 studies of 46 421 women who had undergone TOP with various regimens reporting only 10 ectopics. 14 In order to meet our protocol an eccentrically placed sac with a decidual reaction must be seen and documented. This has been described as a sac outlined by an echogenic rim due to the trophoblast invasion into the surrounding decidual endometrium. 8 9 The use of a 'decidual reaction' to infer the presence of an IUP has provoked some controversy, and there is evidence that this feature cannot always be seen. 15 16 The presence of a decidual reaction is not always apparent in pregnancies that eventually prove to be intrauterine. 8 9 This is why it comprises just one of the elements of a protocol that consists of both ultrasound and clinical features. However, results can be improved by ultrasonographers looking intentionally for the uterine cavity line at the time of ultrasound scanning, rather than studying still images afterwards. 17 The main concern in the literature is that if no decidual reaction is seen, an ectopic pregnancy will be assumed and that treatment such as methotrexate will be given in a potentially viable IUP. 16 If a sac without eccentric placement or decidual reaction is seen, a pseudosac in the presence of an ectopic pregnancy must be excluded. In our service, women with a centrally placed sac or with no decidual reaction seen underwent further investigations to exclude ectopic pregnancy. Evidence suggests that pseudosacs are uncommon, and are present in fewer than 10% of ectopic pregnancies. 15 16 18 19 Although the possibility of ectopic pregnancy is one that must not be overlooked, the commonest outcome associated with a gestational sac without any decidual reaction would be a failing or continuing IUP. 6 7 In a small minority of our patients in whom a gestational sac was seen, no comment on the presence of a decidual reaction was documented by the ultrasonographer. Unfortunately, as this was a retrospective audit, we do not know the explanation for these omissions. It is possible that some ultrasonographers were not aware of the protocol or the importance of documenting this information. Neither can we exclude the possibility that the presence or absence of a decidual reaction may have been confirmed verbally with the ultrasonographer in cases where women proceeded to a medical TOP without further investigation.
There is limited literature on the consequences of proceeding with medical TOP for pregnancies of 6 weeks or less. The challenge may be a relatively new one; a consequence of home pregnancy tests being so sensitive 20 21 and the routine use of, and increased reliance upon, ultrasound in TOP services, at least in high-income settings. 2 4 Most literature concerning the use of ultrasound in medical TOP examines the necessity of using ultrasound at all, and therefore points out the improved dating accuracy, as well as the benefits of improved diagnosis of ectopic pregnancies and visualisation of uterine cavity abnormalities or ovarian pathology. 4 22-26 However, other studies question the need for ultrasound, given the good correlation between gestational age using last menstrual period and clinical assessment. 23 27 28 A small number of studies have reported the outcome of medical TOP in women who have no visible gestational sac on ultrasound. [29] [30] [31] Some investigators suggest that the failure rate of medical TOP may be higher in these very early gestations (ongoing pregnancy rates of 7.0-7.5%). 29 30 The explanation for this is unclear, but could be because some very early cases might include women with early miscarriages. There is good evidence that medical methods are less effective for management of miscarriage than for terminating a viable pregnancy, with reported failure rates between 13% and 19%. 32 It has also been postulated that very early pregnancies might be less sensitive to the effects of mifepristone and prostaglandins, since one small study of 'menstrual regulation' where a combination of mifepristone taken the day before the expected day of menstruation, followed by oral misoprostol 48 hours later, was associated with an overall continuing pregnancy (failure) rate of 4%. 33 To our knowledge ours is the first study to examine outcomes of medical TOP at less than 6 weeks' gestation in women with ultrasound features of an intrauterine gestational sac only. Clearly our study is limited by the fact that the overall number of women who fulfilled our criteria to proceed directly to medical TOP was small. Furthermore, all ultrasound scans were performed by experienced ultrasonographers who specialise in gynaecological scanning, so our results may not be applicable to services with lower levels of ultrasound expertise. It is worth noting, however, that RCOG guidelines state that the use of ultrasound is not a requirement for a TOP service. 2 
CONCLUSIONS
Our study provides evidence that performing medical TOP for pregnancies of very early gestation, before ultrasound evidence of a yolk sac, is effective and appropriate, provided that there are no symptoms or risk factors suggestive of an ectopic pregnancy. Doing so avoids further clinic visits with concomitant delays in treatment for women.
Further larger studies are now required to confirm our findings. Other TOP services that rely heavily on ultrasound for assessment of gestational age could consider adopting this protocol.
